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Abstract of JP1 0049837 
PROBLEM TO BE SOLVED: To obtain a 
magnetic recording and reproducing apparatus 
less in malfunction, by controlling the 
amplitude and direction of leakage magnetic 
field of a medium, recording magnetic field 
generated by a recording element and bias 
magnetic field due to a current flowing into a 
reproducing element to the optimum condition. 
SOLUTION: A recording and reproducing 
operation control circuit 55 controls the 
amplitude, direction and application timing of a 
bias current to detect an output signal and 
return the output signal coated for recording 
and reproduction to the original condition by 
controlling a constant current source 51 for 
applying a bias current to flow a current to the 
MR head 10 for reproduction. In this case, the 
output signal coated for recording and 
reproduction includes an error correction code 
and the reproduced information is 
compensated depending on such error 
correction code. If compensation is impossible, 
it is judged as en^or and the reproducing 
operation is repeated for several times within 
the predetermined number of times to expect 
for normal operation. 
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^ ^ ^fb ^ -yr s BtriE^^ Y T iK#ffisp#-s ^mm-r^^ 20 

* $ -ti: S 3 ir tfrlE^^^* * S — = T 

ip^at. 30 

^JP^^i:. 
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tmc. xtt $i^fc^t-^^cs-:5v^-ctf^ial^®«)5ESrP^^p 
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A;^$ti.^ft*fcK-^v^-C*irffilE»«iStt%Ri*P 
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nmW^ 0-4 9 8 3 7 



i6] i Tie 5. J; 5 {ct(riaiE®«SKRi*D^ia:**Jfflii-€>^3£^l: 
{cfiia/i*-|6lcC)fi)c:5>,}:;SS2VM>iW-r'S*p*>lR|-«f-^i: 

50 MlE^f*sg^*»e)Ot^;^ft■§•{cs-^5v^T^t«s:s*-re 
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So 

mis.n±m^t>^h(Dm:^m^icm-i\'^xmm^n±-r^ 

40 m^W\^tz.im.x. HirlE«-<^^mi4^»-t5iS''W r 
50 {cRljD$*T,S«trSEIE»5(l^«f^»)Ul-r?a#ro*««:*f|fi|ffi 
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<o#[J; 9 t,;'c# < -rsfS*« 1 ~ 1 5 (DV^•f ixa»{c|a« 
i(lf^^(C^l)D L T V ^SM3£<^«<^l. 1~ 5 i: -r 6 IS* 

{c J: o Ttt9J hin>1tMmtW(om-lb.Xfm-m.^ t m 
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So 

[0 0 0 ll 
[00021 

[0 0 0 31 ^1tfSd.»^^tW^m^tit.-Witf£i>X 

[0 0 0 41 ST3E»llf^lc:»> B^Sr«*$*5fc«) 

tJix-CV^S, If^^^f-I*. iK^llgfet^a* (MR ;Magn 
etoresistive) mt. t5SaMRJgtC«^6«)(C^-&-r'5— 

R : Anisotropic Magnetoresistive) ^fflV^/hAMR^ 
^i:, g::^^K«|g*ta* (GMR ; Giart Magnetoresis 
tive) %fflV^fcGMRi!f^F{C^SlJ-C#5, GMR*^K> 
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[0 0 0 5] AMR^^Ji. A<*fJb^^rv^5<t Pt-^ 

mm^^x^m^t&mmiti'^m^i^m^mi^^ (a 

MR) lRS:*-reig^-e. AMR!R(C-5t«SK^Hl*Pl- 

tt^^<t'5A::*!>t-> AMRKc^#iStc:^^tt^ (SA 
L :Soft Adjacent Layer) T ;^Jg^a® 

LTiaa-rssi^*^^^^*^^^^ sali^amrir 
^b^n. r.om{bcof^5ffi#^AMR^tcx'<-rr;^a# 

10 0 0 6] -^GMR^^ii. i^^*:;6^?>iSiS-r6a# 

\cmm^tix\^^^::,tt^^^\ GMR^^tc^b^v^-c^ff^ 
^fcAMR^^cO^-^^lRl^tc. 

mffiossE^Ri^UD-r 6 r <^ J: o Tif Mt#^«*p-r 

- CD J: 5 AM R tGMK ^'^(omifmMi^m^j^ 5 
^ti. MRm<Dmt^mti&$^x\^^^M.nmzxh^o 

10 0 0 71 *fc#MRSI^tD#^ttS. m^AMRm 
^^m^ir^ AMRmt SAL ^ ^XX/GMRm^^m 
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Eic^t,. amrM, H— o^^tSJRfTJp^j^^^^f- 
[0 00 8] 

[000 9] BUBE«f?^JB[Ji^^Ki»ils@t»if^rostrm-eM 

#5rt*»P>, fS®ill^Wf^«?tb-r«#*iMRSf^tCf? 

LfcMR^^(c*SV''-C{4, MRBStt*— 
ic i o -CM R )K<^*-^E*^1!S/i5^ix^c i # 5 :i t 
[o 0 1 01 ff^StJi^o^idt-J; W 

[0 0 1 1 J fulESeMiE^fi^ 
•« X -5 w <i: tc J: -:> -C^ftf^co'^ t ^^S^la®S^^S 

[0 0 12] 

^ $ * -5 3 4' t MiE^^* ft 5 3 r i ^ 
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too 1 3] *5l?^lc*5t^-5^^'i'r;^aifi5r^S)$-yr5 
[0014] ( 1 ) r ;^SJttx«8ll^roWifi&*:^-:^ 

[00 15] (2) ^<^r:^mM^-^^A^ibn±m<om. 

[00 16] (3) -'Mr;<.«JfESrS*^rott{c*rUT 
[00 17] (4) /MT;^SSKS:-^D«»Pj|?^^roffi 

[0018] (5) >'^-<T;^mitro:^i*i]4:iS!te$-a:S. 
[0 0 19] rixP>ro3EliiS*?>:&SEfett (i) ~ (5) 

[0 0 2 0] a^©it^:^SW^5ii^<^^^^t:^©^r}t 

[0 0 2 1] 4fcfE#*^^iS*^^i:>!)5-^$:i:/fofc 
[0 0 2 2] ^ mi^n±^-y KroiE^tc^-rs+S 

[0 0 2 3] ME#fl£5tEas*3SS-c«, ^^wt;^® 
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JfE(coVNT]ii»<Offi:*S()f^^<^:^(aii:l^*-(6l. s.t/^^*• 
[0024] $ f>(wMIB#a^^ff^%C(^) 7 IB 

[0 0 2 5] ff*iR^roflS^1gi5i^^ 

[0 0 2 6] J: 9 lEgkS^Kif^SJffll^S 
«3(f^rof^ t> W-r?K#05iE<*:*l-|6lE(-Sii:/i*-l6)<Ofife^ 

[0 0 2 7] if^^^foa^estSbmiK^ig::*:!^^®^; 
«^^-r.5^ST«. leiiks^'^s' Kails' Kia^stt 

[00 28] it) *(t:e<)(c:«:. ||-ro34WBffiR©«{k:i^ 

50 (omt^Mf^mcmm.^£:)j^iD^^^i:ii:s.\,^iz^n-tti:t> 
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[002 91 W^5R^©««lg«:^;^BI;dSE:*ca^ffitn: 
[0030] tuia«fig<^^et-ti§ m^to^ati 20 

[0 0 3 1 Yi^tLn^m^<r>^immi^'mi)^u±^^ 

lHl«^«**i--5^g-ej±, lEgkS^-^S' K/4S^5' Kiel 
[0 0 3 2] HfriE«fig<^ffie{ct4Sb{c, m-<^^ai± 
[0 0 3 31 &:kmm.m.^^S}^imi^t^w±m^^w^ 
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[0 0 3 4] ftrlE#^^iB@:S^»g-e«> ^Mr;^« 
[0 0 3 5] ^fz:^i£i[:mm'p<D^<-(r:^m.m<omMis. 

1.1~5 ffifif*U<(i2. 5 mSi±t^£?>iiOlC^<'< 
[0 0 3 6] Jlc^Wfc^'S^^ie^Sb^S^^B:, 

[0 0 3 7] JEtd, iliE<0^^«:£ilTro^{+^*-r5© 

[0 0 3 8] tfimmm\iPf:(^m—m.\±s<omt^f^^m 

[00 3 9] mum.st^i^o)m=.mi±m<^mit:^^%:m 
[0 0 4 0] m^mm^t¥(Dm-mi±m<omt:)7m^m 
[004 1] m:^\±m.^m.mK e^cotuiE^^ttft:^ 

[0042] s*tt«a^ififet*^ MiE3S?Ktt«:©m-« 

[0 04 3] iuK3iJKt4ft:<^l|-iKtS^^^-0 h'^-f 

[0 0 4 4] iBf:^r&]<^^^-f'rp^^^c$-yr5Hfrl2^® 

[004 5] m^^(0^<^ TT. C $-«r5««ffi^ift 
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1 0 0 4 6 1 m^^miti^(Dm-m^m^^-(7) K7< >r 
[0 04 7] j^;^i^(^>'<-rrx^^^i:^-^5«ais^® 

10 0 4 81 i^*-[S]CD^^-rr>^^^^C$'^5t&fE^S: 

[0 0 4 9] H(c. ±mLtcxoiic, ^<^r^mm(o^ 

§ 4> M R IK *5cO <d8S Etfeffi tcMt* i: 

[0 0 5 01 

[5!0JO^J£o?f^^l 

tt-CV^^o J:oT«-7^-r^i^^ 4 0(^7^>r^^lHltett6 4 

(D^tm^Yt^m^^m^yV iU^^^yVt^^ir) 6 0 

J:oT#x>f 4 0±*^*-|pIfc^ibL. Ff5£<^» 
^fc:fig*i^)^ti^o ^Sfc^^^' K6 oi"±. 7^.<;^^4 
0;65igjg-T?lHlte-r5B#{c^i:5??:^<i:. Ti^-lr;^T— 

t:i^>< ^V^—^ 6 3 t\X^^— Fv'^y^^ =^>' 

— 76 6{c:^tt-?tl^jgcSnT*5!P. /n-Kt^-T^^^^ 
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lyl^u — y 6 6(::<t »9 v^>f ^^t^' 4 0<O|plteaift-«J»^5' K 

6 oco>E:@;65©m$tb-cv^5o 

[00511 ■7^>f;^i^4o (D^mWi^mmcn. la a 

®Sim# (i/ W K) "^^y K6 0(Dffi:g«:iJ?>*tT 
K6 Oli:mb1^-^ft-8-*Sc^^^r ^-eSitt^) 

<D;^c*li'lt«SrfB»"r5^Je><^7'-^5' h^y^m^4 1 
-t?fc^;d>\ KlE]«ffi*fi4 S (Contac 

t-Start-Stop) mi&4 4icWlV^X^:Z,ti>h^o 
^ Yvy^W&^ W^Xi.^ m»<Oy^—^hyy^7b^^m 

5o ^y^—^hyy^Kn. K6 0{Cj:oT7^><;^ 
i57 4 0(OliIte:fe^|^{c1fSl;6^fa®Stb. S^^tL^p -^5^ 
KlHl««*i£«:3:. --5^ K6 0 

±m^<D^^itf^m^nofci5b<onis.x^ f—^h^y 

T^^;^iJ^^gc0^ffiaiO ON/OFF^. t>L<('±tB» 

—:^m'^mmv^m) (--^^^ k6 o^*ta$^T*3<«« 

>^ bVi^^- ^ 6 5 t L < -^y 

^.tit>h^:^^hX^^o y^—h*y'-(::^^mSfi^\t.cSS 
COft ^? (CLoad-Unload Sr?T5^Stfc^o 
30 t-'v f^vwce— 6 5 ^i^f^ih'b L < t^teattm^-r^^'g'. 
-^5/ K6 OCiv^^:^^ 4 Ofi^hiM< tcSltt'S (Unload) 
•C. CSS®*^li:^ST?*)5o El 3 <?Dm604-^J^. ^y 
KlEl«^«4 3;a5CS S^*ig4 4^^*3i/ci0!l*^LfCo 

[0 0 5 21 h^'r-c^^^^h^—ye en. miis 

4 0 (5DlEl^jSS©JffllSl5^^:y K 6 O (OiSimS^^ 

mmn tth^^. mi tc^t-fE»w^^iHiK» 50^* 

LTV^^, |S®S^^|HlKgR5 Ot^. -^:y K60^«fife 
^^W^mUR-^y Kl 0{c«|^m»fc**ia^c/^-Yr;^ 
SittSrRi*p-t"'5:^«)C^«JIS5 l (^KjftJE>iv\U35«EE 

V6 o^m^^^m^mmmm^y k2 oofs®-- 

5/ K«:«^-r5«^Sr5S±$Hi:Sfca?)(^=^-r/U2 i tcsE 
^mSfD*Rl*D-r^f::i^cOfB®:SSft^^«ai5 4 

t^»j# ^S'jfflj'T -sia^s^ibf^ej^iHiK 5 5 ^ L 

TV^^c E»S*»lf^©J«IlHlK 5 5 S^^^MR--^' 

Kl otrm5S^sft-ry^:iJ6co/'<-rT>^«g(t^*Dfflco5^asE 

m5 i^m'Mir^:itXy<^r:^mM(0:k^^, 
50 ^ffifc:3--r >':J^*tt3tUl;trft-i'S:5n<?54*«tcjg"ro 
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(^^7-fTiE=^— K;65-g-^tLT*5t). zti^m^^^XW . :LMm±&J^mW}<7:>-'^(D±^fj:mmt^j:^X\^^^t 

-efc^c^*3^«jf^«rJBgft^»^tc«^, umn±mrfmmm loose} m^i&^mmm^^t^mmmi oo(Dmm 

iE®c®sf£^^mai5 4^$iji»L. fEfi^ffiSfecD/N'^-^-^ (c) , me (a) -oe (o , m7 (a) -ig? 
Ri*p(Z)i^-r ^>^^Sij»-r^:i<!:'T?«^*ia^f 5o (c) , las (a) , ms (b) tc^-To 

(^^#. mm(Oy^-^ h^i:^^±^^jEi.<id.»-r^rc [0 0 5 71 las (A) {a^«^mii^<^r:^m (sa 

mm(Dmi^^—^mi^4 2{c:h^m^-^m^. ---y u *i#o^'S:*'tta^ffi^am (amr) m'^<Dmi^ 

[0 0 5 31 :i(DfB^|f^i!)f^SJia)IllK5 SUS^m-^ AL 1 3c0^g;0^b?'^oTV^'6c MRJ^llJ-iNiF 

•^cO|?^{S-i-(D/'?r5? — ^^755^3®6^{CiELV^;ii* e, CoFe, NiFeCo, C o N i F e ^Otk^tt 

— ^-e. 5£®Jftag5 1 -^lE^aSS^^EI^ 5 4 Oiljf^* 20 Ji:(:i5;«>^^ 2 0 nmmSO*ig/^^ii[{CfS:^$nTV^5o 

©Ji9'r^©JISlHlK^Wt*So SAL 1 3(^N i F e C r. NiFeRh, NiFe^ 
[0 0 5 41 rrT% S^fflMR--:^ Kl OOS^m-S- . JKi^l^ 1 O ^O^?? 4 O n m^^cT) 

^S*r>-:/5 3-CitiHL. S:^m-^^2fMlElKtc:ilLr S^g/c^fli:tC|^^^^^rv^;5o MR^l l^SAL 1 3^ 

ri. ii^t^-feV;^^^^.}: fc;t#*«t?l^*-|6lc^«!fSm f^CoPt. CoCrPt. CoCrTa m(D^iK^^ 

J:5^m«fcj!g5 i^^ift-rSo rr-et>9-^w^»jf^ ifligi 4;i5iag^ttTv^-5o — *f-<om«ii sj^au, c 

;^mJStCM-rJ: 5 5£«5f£a^5 l^^K-r^o ^.bc^— i*30 N i F em-g^^^^^^tt^-efc^F eMn^, NiM 

>hn — ^, 5emSEJi5 l*>^tiii/^^:^^LfCo [0 0 5 81 »:(cH5 (B) , 05 (C) {il^L^cS&ffi 

[0 0 5 51 K6 0{1. El4(C^(D:$fe^CD»fffi^^ AMR^^^<Sr_hffi;6^?D^fc®K|g|^fflV>-C. ^0»fP^ 

1 0 t^mm^ti—i^tfj:ox\^^^o m^^mmmm-^y maDcof^58iif7 4[cj:o-cmr--5/ 

f:L}h(n>^^ f\^2 1 5 y^a^co— ^0:^^=1 i^e^j/^»>ft:;^i^ i 3 1 (^(5i^_h^fS]<, r(0^^t:;^f^i 

T2 2<^*^L-rv^5o r-C{^ia:^U/.^V>;d5^ — 3 1 (Off6TfS]#«#^gi:tT. MR^l 1 

*t(0^»^=iT2 2j:iB|(0±ftiJ (jSEft^^-fSjS 1 60S*f Tmvc)5^ \ 1 if^^i6T*5i4 5S:^r«I«:[oI<c ^ftM'f- 

mM,^T2 2<Dmi^Mi^mi emita^mn^^yy ti^m^uRmi i<o^^6^^j:mit:^\^i i i*^^i*>± 

2 3 755Kttb*xT*5!9> iR:*:^nfclK*«:iwr;5*ba^*: «?J4 5*:fyfBl^[fi]<o rttbo<*^o<Jr #MRlRl 1 

(c:TOD$ixSr^{cJ:ortf^;O^IB^$tL5o W^«M S^ti^v^^TF^i^^^tt^^-To AMR m^i^cmi^(7)mmm 

R--5/K1 ot^. ^M}&Sta*J^<^^tfa®K 1 0 0 ^7 i^5Ri;!JD$ti^<!:. -^tL{c;^:CTMRflgi i<r>mit 

— /UKl O 1 <fc^^LTV^5o — /V- Kl 0 [0 0 5 91 me (A) tdt^AMR^^HtJcl^o /b"7^^ 

1 CO 5 ^fB®^^fty(-fe'5 t>c5C)i^, ^mmm^M^y k t/w;^ h yAMRm^<DmwM\^m^7s^i'o ^mm 

2 o^w^-rsa^^r 2 20— iFi54r*fcTv>-5o IBS 1 oolts— oAMRiKs 1. ^mi±mm{*^(o:^^—i^ 

mmm-M^y h*2 0:ib^^±'r^^»^^7 3(D—U\^. 50 32, <0AMR1R8 3<75HS;5^b^cCoTV^5o ^A 
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8 3t:iNiFe. CoFe, NiFeC 
o, CoN i F e^cO#:att'&^;<)^b?i«9. ^J-il 0 

1^8 2j'±A 1203, si02^(ommi^f)^b^j^9. ms^ns 

Rms 1 <ir^Z:OAMRM8 3 ^mM^\^^mi.X\i^ 
5o#AMRJg8 1, 8 3S:*-cO«E«5itC<*o:fcJ?) 

^ii^ti<Dm(ommmmat.. mmmmm<DF eu 

«ffi8 5. 8 6{i. t&ia#K3*KffiS8 4, 8 7<0_htC 
«S^^^Tv^5o SI6 (B) , me (C) I^SfrlBAMR 

7 5^;&[S]#(CR1JIDL/C®'&'tc«. «atOf^^«^#7 4 
c^jKe«:S*t-C. H— <^AMRje8 l<05p±Sffl*)/jrSS-fb8 
1 li^m^T^\^i:\^^. ^ZIOAMRMS 3(05p*&e^ 

8 11, 8 3 io;&'f6]{^5fem<h{^_hTiS?(7)::^fS]<^fp]<, 

{C/^:C-C#AMR^8 1, 8.3C0BS^b8 1 1, 8 3 1 <D 
I O 0 6 O 1 E 7 (A) tCll^GMRj^cO 5 ^><^— o-C*>5 

igi oor±i^-co^attM3 1, i^^tt»f*:ig3 2. m 

Zl(D^«tt«3 3, ||z:c7)^^f4^3 3 0^^b*'f6l*H 

8tttlR3 If-iSSS**: UT. ^;t«iES 1 d^b 1 OmnS 
Sc^N i F e ^^Jf:o. 5 75>b 5 nmS^OC o L < 30 

mt^fs^s 2 i±mx.\^mm i 4 nmaseoc u xm^ 

-60 R^U^m 3 6 6 b 3 0 n mSftco 

F eMnSrffiV^T«lJ*SttTV^5o ^-OSfeSSffiRS 1 

{Cite oPt. CoCrPt, CoCrTa ^(D^^^ 

(B) , EI7 (C) tC^Lfcmrl2^tf>'-/</U^^^^± 
HO^Ktt^ 3 3 (D^^^&^^Jtmit 3 3 1 cO*-fSl{^. S3i 

{CXh-r—^Xh^o ^(Ofz.^^ ^-(7)^^tt^3 1 {1 
mHi^e^att^cO^^bS 3 10f^^±|5]#^#^^(CS 

-r**?*>ssK^5f^5S-<?53i?affie3 kt^^u^ so 
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a^7 4cr);^!S];05TrS]#o»'§'{cj^. 

miio^ffittJ^(^^^l::3 3 

^^h:3 1 lc^*l^li^i6_h^rS]<o 
a«:<^iiiS.«£#7 lj55^*DStt^<i:. -tttt-^SCT^- 
o^?at*lKt^S$ffc:3 1 \<n^^tmvc\.^ Sro^mtt 
^(7)^{b3 3 ico*fS]i:cD/«c-rA*755^>fl::-r6r <lr-CS 

[ O 0 6 1 1 ^ 8 (A) {Ct^GMRI^CD 0 ^(O—^X^ 

■r. ISilJRi 0 Oi^i5-(D^^^4^3 1, Unco^^tt 

^3 3, %-(ommm.}iW.::^(ommmh(om\mK 

f2^^3 4. m^^^^att^3 3 0e£>fb*^fS]^@^-r^fc 
is:)(^S^®tt^3 6, ^HcO^^»ttl^3 5 0^^b*l6]* 
H*-rS;^«)<OR»18ttlR3 7;6-?>*oTV^^, S^— 
^^t^3 ll^gSS^ LT. 01I^«^l;ei^«b 1 O n 
mSa^ONiFeirJ^O. 5 75=^^ 5 n mSftOC o t L < 
(^C o F e i:^^aSlRSrfllv^r«^^:i^TV^ec 
14»fl5:lR3 2. 3 4li:0ll^tfJ^l;6^e>4 nma*(DC 
u-c«^$i^rv^5o mr:o^«ti^3 3*5J:tJSH<o 
Sfe^KttJK 3 5 h Ur. 1 5 n m 

3 3S:J:»9»<?f^^LfCo R5SKi±jg3 6Ji:pil;ttfl^ 
3 0;6^b 5 0 ninS*<^>N i OS^fflV^T«^$i^. RSfi 
8SttlS3 inmyUiimm-et^h 3 O nmS*OF eMn 

Pt, CoCrPt,CoCrTa ^O^^VBI^B? ^ ^ 
8;^5iae^t^TV^5o — *fcoS«l3 9t^#?KKSJteg3 

8<7P_h^c5BSgL-c?^^^$ttrv^5o ftfcEis (b) 

3(D^i^mf^mVC3 3 l(?5:&-(Sl<>^HO^^t^3 5 CO 
ipiS^JfeSIYb 3 5 1 cD:6-fSi <t ri. 3 6 t> U < 

\^m,^W&^3 7tcJ:oTiK»*|-fS)E^Jt-rJ:9{c@^ 

ttje3 idss«ts«s#7 4*^. w.-(ommB.3 io± 

ifflfCfc^K (3 4, 3 5, 3 7) <^T^M{Cfo5K (3 
2, 3 3, 3 6) 0«^}g;^;d5^LV^^'^(CJ^JT'^tSL 

5 o L w w t?I^S»flSf41R 3 6 tiite»ft:N i O 
-e. m^(O^W^m 3 3 O^ifil^mHcD^^tt^ 3 5 (O 
IK/i:{c:H:-<T^v>fcJ^. ±ftlJ^^lfc^JK(3 4. 3 5. 3 

ffiR3 l(::gtt5K#7 4(i. -/<^T:^SSKS::fe(6l#-i: 
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^^co^ai±^<^^{t: 3 3 1 c7:)f^5^#:i3j;U5^H<^5S 
c^^K^bs 3 1 <d:^\^^ xrjmE.(D^m\^m(Dmit3 5 1 

10 0 6 2] £il±{C^L;fe:J;5t-> #AMR*^, 

«»Si!l5 l^«^L. S^ffiMR-^^/ Kl O (c:j^<*:^oiS 
?^a#7 1 ;^5^J!JD^t^TV^5^^^> t-^.tt?-b7^>r;=^:^4 
O;O50f5£(Difi^'eiSjglElteLT:j3»:}. --5/ K6 0 7!l57^- 
^ b 7 2/ i5'®«4 1 Ji{C^a:S 7^^;^:^ 4 OCD^ffi;^^ 

[0 0 6 4] mrlB^^^b^^o^trfcJioT. ^ 

-To ?t^3|?^ffiMR--^/ Kl 0(^—011^ LT. BI5*c:^ 
LfcSAL^}to;rcMAR^^^fflV^fCo 
[0 0 6 5] 0 9 (A) -13 9 (C) {^S^^O^^-fT 

;^SSfc^+ 1 OmAi: Lfc:»'g^OiS?F^^^"r« 139 

(A) lEn^j^n^m^. El 9 (B) \^n^mwmm 

^iE^-tcibf^^it^/c^c^m^St^iti (S/N) ;a5^J£ 
Ur^Kjf^^Sr Lfc^#;tbtt^o ^r<?)755^^{b*Jif 
S*^f p r ^{Cj:oT. S*S[?f^iil39 (C) (Cr^fct 

[0 0 6 6] mFiaiEl«<r)3gftSr?g e>dMc:-r -5 /c M 
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o (A) -Eiio (D) (c^-To laio (A) nms 

(A)(C*I'/^;LX*3I9 (/Wr;^««t=+ 1 0mA) . IE 

Xh^Zt7:)^t>^^^o miO (B) (^1119 (B) {CMft- 
LT*5D (^MT>^®5f£=+ 1 0mA). ^tiit}^WtX 
1^. AMRJS<^*ffio^^b;6s*^^^)±*^6]v^Tv^6yhi?> 

■e(^;i</c?oTv>yho 1310 (c) it^mit^mti^x 

10 -h 2 OmA(7?^MT:^a:Sf£^S3*PU'rV^5*«1^^^'t"o 
AMRlR(c^^»V^TlfiI#o^MT;^al^;^SHl;DD^^^Tl^ 

Sf£*m^<^+ 1 OmAtrMUf::»^{Ct». 1310 (D) 
(C^f J:5tCAMR^(:3:m--<o8£IE:tfcffi-efcof::o :i<0 

«!fSUfCo m:^\i^^y h-^y'^ :^^ti^hm< 

m^tix\^^fj^\^^vtmxy<^T:^m^^-^ 2 smASS* 
>^ (^mm(ommmmcxoxm(o~M7(f^xm'r^m 

^e^k^iSl^. l?^^^^c^^^*:^^^iS.«^#^^Sl2^P^^^TV^ 

[0 0 6 7] (^Jte0ii2) ^>-Kv^^;^iJ'^a«r«^-r 

m 1 tCfflV>fcAMR^^(C*5V>X. +15 mAm^(Dy< 

»-r5BS^. -r^:^^ 4 0|^3f^C50ig^-e^gjS{H]^LT^3 
K6 Of^FfMO-T^— h^:y^±{C>BrgU> 7^ 
^;^i:^4 O O^S;6^blS+nmcO^:eoggi|{Ci^lt$tL 
50 -CV^So ctoTW^ffiMR--!/ Kl OJCJ^i, fB®ffl^# 
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:y K 2 0 <D^±T^^&<M^ 7 3 (O—U (El 4 # 

r 5?!i^*{&< «J;t5 r t ^^^^ 5o 
[00 6 91 (»Jfe0ll 3 ) Kv^^ ^ 

hu — ^ 6 6;65^ --^y K 6 0 KIsl^M 
*S4 3±{c#tij5?ii:;5ct 5J-^V:^=3.</w^-^ 6 3 

©JffllL. ^r-C. iE^ffl^«M--5^K2 0*«jS:-r5 = 
>f/U2 l(cSE«&S«£S:RlSDL/i;65e>, >^<-rr>^mJE7 5 

1 «rfB»S*»f^»J»lElK 5 5 ;5SSiJia|-r ^ ^ V> 5 ^S«r 
[0 0 7 0] tui*U/tJ: mmcDy^-i^ h^y^± 

6 0(i:-o(^)<fcB»:a6ffllElfett6 2(c:Btip#JtbttTV^ 
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[0 0 7 11 (*ife0(i4) mmmMmxi^. ie:^\^x± 

[00 7 21 011 (A) -011 (F) \c\^. mmm 
1 (A) {C7^^*i^iEntj^vtmx\±m-^j:mm,iKmxi> 

^ffilcOfeCttdS^C. AMRmm-t^asEjytffi-cfi* 

</^oTV^yhc S^^b*!iS<k Lr+ 2 OmAO/Wr;^ 
mSK*Bl^PU-cv^;5ft4^l^lill 1 (c) ftCTjk-rx^l^. 

AMRlSoiS^t:*^^«:W(c:TS:lSl< J: 5 t-* 

20 1 OmA{cMU/c®^. El 1 1 (D) ici^-r 

J:5(-S*5K?l^;5^|g:W;^»tlffi-efc^0l 1 (B) (oVtM 
tcMoTL^5o <Jrr.^;65S^^t:*n.S^ LT-2 0mA 
(D.'Wr;^«5fc«rRl^D*r5<i:. El 1 1 (E) (c^-r<t9 

fca?>. T :^mM^m^(0^ 1 OmAt;iML;rc«-&tc: 

fc. 01 1 (F) {z.m'rxo\^AMKm^w—<ommk 

J:oT. 010 (A) -010 (D), 011 (A) - 

011 (F) \c7f^\^tih^^^(om^\^i>n^mM^mm 

[0 0 7 31 (Mmm^) 0 7 (A) -0 7 {C) 
0 8 (A) , 08 (B) #>5r>^lf>'x</v:/^^^tt57'^ 
r/W^^t^W^/l-y^^^^OGMR^^^^-r^^^— Kt^ 

^&mm^WL^i/ K2 osrfltj^-r 5 3-^/1^2 i tcgiiD-r 

iSiS^m»E5g*SJe5 4 4:SiJt»-rei:V>9*SSr 
K2 0^«j*-r'5=3^/U2 1 c^^«l;^[^{cov^ 
fc<h#(vliE (W^ffiMR-"^' Kl OtC^Lr±f6]# ; 0 

[0 0 741 *'r> H&SE^^^k:^SS:ll?TLfc«'&^ U 
50 fi:\,^m%<on±^l&(Om^7T^^. /jr*5GMR*^0— 
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tLX. m7 (A) -HI? (C) (c^U:fc::^lf>>^<yuy 

1 2 (A) {il^®^m^^cco*|.T1l^±^^^^'cv^/^v^»'&^c 
st^if^Piijf^^er tTv^/Co 11112 (B) nmmm 

(A) , ms {B){^^l.X'f^TJ\^:^\f>'^</^':/m^i: 
[0 0 7 51 :L(om^i:m^Mci-:btii^. gmr^^ 

m? (A) -m7{c)i^7fii.ftxoii^mi*^m^m 

1 6^m-r;^f^^ UfCo mis (A) , 013 (B) 

M^(Dm^ii^-:>^^x^}mm^tmtit(om^^^ir 
^ttft^mTfe-So mr.(D^m^^3 3<omit:^i^(om 

^;65+5>/^S-g^<D#ttf^. Hi 3 (A) {z^-rx^{cW 

13 (B) {c^-rxo^^n±m\cmn^ti^mt^(omm. 

GMRm^\a^. mi^(Dmi$.mw7 i\cm:^xmmimm 
mm^y K2 0(?5^^-r^i2®K#7 30— sfr (ei4# 

m^^w:i}ui.rc,m^^n^GMRm^(o^i^^. 014 
(A) -12114 (D) ^m\^^xm.mir^, mi 4 30 

(A) , 014 (B) 013 (A) {Z^<DI^^^^ 
7 2 1, 7 2 2 ^aiiP Lfcm. S^^B* (Cgl 

m^ti^mw7 1 ^mui^x^^ti^w^^^mmxh^o 

(A) . 014 (B) (Dm^^mtn^^ti-r. rtn^iE 

mmm^ x o xi^m^^<t:om ^ t-r ^^-rfc 5 r <^ * 

(C) , 014 (D) 013 (B) {C^O^tt^^ 

:fe^f^o*;^^# 7 2 1, 7 2 2 ^^mi^ti^. 

l:imn^tl^m^7 l^TODLT*i?);rc#ttftig|0Tfc 
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jE:^\^nm^<ommm^3 3 (omt^i^ 331 t^n 
(S¥tT) (^PW :^{^xi> 

[0 0 7 7] ztihcD^^\^m-5\,^x^ m&^mrf(Dm^ 

H^tfco m^. GMRm'i^(omr.<D^mw^<Dmit^ 
fcGMRm^(^BiSD$ixe!s»*^cof^t) m^m^(Dm 

-n^t:^j:^xoii^. ^mMmxi'^nicMcotE.^mm.^ 

[0 0 7 81 mMme) GMRm^^^-r^^^— Kt^ 

h^e O^^y h^mmm^4 3±fc|^Wi$-^5J:5{c;j^^ 

y^=i-r/^^-^ 6 3^mmi^. h^mm^^4 3± 
X. ^mmmmm^ 3/ k 2 0 Sr«^i- s =3^ /u 2 1 {cri 

"^^.^o jrf^e^ici^. i5^^^#s--i/ K2 o^«^-r 
5=i-<>'V'2 1 c7)^^:^^S]{cov^T. is^msit^^wa^ 5 
4{cJ:oTiE<^)m^ft^Rl*D^ixfc^#{::E (GMR*^ 
fc^UT±[fi]^ :04#fig) <Dmm^%^ir^:^mtl. 

tcm^. ni,cM(Dumm^i:mni.x^^hmm}}i^^m 
[0 0 7 91 mwmm.m 5 '^mi^m^\^^mc^^ 

[0 0 8 01 (IIJ6ieil7) GyiRm^s-^^-r^^-^—Vf 

^^^^^T-f'Sfciis^tvi. GMR^^{c:^^o2ia^#7 
\tmi)^^f\^X\^^m^. 4 0 tm'& 

(Om.&X%'&W^\^X^^ ^ ^yV^Ot^y'—dfY^y 
i5^fii«4 i±(cfi:eb. 4 O<O*ffi;0^ib»+n 
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10 0 8 11 mi (A) "IS? (C) tc^U^t^^t^^-^^ 
S-<7)^8$ttJe3 l(:3:^I10^«KttlR<^«{l:3 3 1 

t^:L(Dm^. «jEd5f^^a^-0^mttlK3 3{CPP*D^tt 

[0 0 8 2J mri2liL/cJ:5{c. ^ZKD^^ttJgco^KjbtT) 20 
naiads, 

<0*Ifi]#^U. ||n(^^«KttlR3 3tcTl6j#<oW|f.^Rl 
tg-efoo;fco Mn<7)^mi4S3 3{cf^«Sf£tc:J;^T[S]# 
|p] < r <Jr t:: ^ o T 51* - <^afi«ttief-fP*P $ ti 

[0 0 8 3)1 {^t&0ll8) GMR^^^t^-T^^^-Kt^ 
m^^y K2 0«r«^'r-5='-r/^2 1 {cfE^ISgK^^iDL 
m# 7 4 £0;^r^;d^ ®-CD^att^(D«^k3 3 1 (0:fj^ 40 

[0 0 8 4] ^mmmxvt. mMm7xm^^fhx\^ti 
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[0 0 8 5] (mMm9) GMR^^^^^^z^- 

K6 0*-^5^ KlH]«^«4 3_b{c^l!i^-^'5 J:5(C7}?-r 
;;^=i></W^-"^ 6 3^©Jt^IL. --^ :y KlHl«fflilS 4 3 ± 

-e. ^mmm^M^y K2 osr«^i-5=i>r/i-2 itcia 

mm 7 5 t^-SiS^S^gfttl^ w t L^ZK^^^tt^ 3 

3 {CRiap^nS^S 7 4 t^^Kttjgc^a 

5 5;65/<-rr::^mM7 5(D*f6]^SiJ^-rs^v>5^S:S: 

"i-f^^/ K3 0*--^:y KlH]m®«4 3±{C^lj!l$-^ 
5o M^--^' K;65[i]^ffi«4 3±tcS^l!ibfc«. fS»i(i 

-60 *ll^te«liog^s^b*allS^^To^cS^fc^l^i^8^PI 

[0 0 8 71 mM^lO) GMR^^Sr^-r^-'N— K 
^WLt\.X^ ^:te0ij8?tV>L9tC^Ufc^g:(cJP;^T. 
R^TF{-Rl*D$ttSIBSa<K#(0:fe^|fij;65^U< /iSct 9 I- 

lESs *i!if^»j»iEiK 5 5 fi^^mmmM^mM s 4 

[0 0 8 81 wOj: 9>S«J«SrS«-r^^^fc<J:oT. 

*Jfe0ll8*v^u9^c^Lfc®'&^clt-<r> izt^^^LT 

KftclE^^^co ri-r vi-tcRiipf eUdEcDffiti 
(c@5ebAc(D-C. cD5SlKttJR(D«S^b: 3 3 1 0*-|6lSr 

[0 0 8 9] mmmii) m^^<^T:^mm(o±^^ 



f 
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Co 0 9 01 i^^f^^<^r:^mM^mxiir^t-k^ti:^< 

[0 0 9 Ij (*MiWll2) Ell 5|i:*JgMl<^AMR 
J: 9 ^mW^^^ 1 8 (D±tc. 

^3 1, ^m\i^mm. ^xfmm'&^(D^^u\^m^ 3 

1 cD^^b;^f6]f^^rattS<^K#;^fS](c^bT 9 o*« 

[0 0 9 2] :^'mMmX-\^^W^^^^<^^~^^M 3 
PBUtC. Ta, Ru. XI^CuV 

[0 0 9 3] ^-KttS 31*. ttS(c:^**-f6]t-» 

m^fe*t*^-r6S!K5i^ttS3 8;55ffiv^b;f^5o ^IW 
^attS 3 8 1^. 1 ^tt® 3 1 (DiSU 

[0 0 9 4] R^m\±m^m-~mi±m 3 1 o^ssFPc^fi^ 

[00 9 5] T a 9 fj:MWsfi<oUm' 
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Ode^5/tf>'^/S;^i^^ MR-fe^^l^-h§l5^^*{c#^^-&e> 
n50;6^*?*LV\ m,^S^^m:^htl. MR-fe>"9-«a£ 

[0 0 9 6] lai e\'t:^^m<o^^^y^'r>(:fm(0^» 

JKi 8 6 i:. ^(OJi{c#«^tL;rctu3*oaffiR;5^e>^«^^ 
T95^ttJR 1 8 4&t5_blf|5«ffiS 18 5 i^^h^J^^o *® 
14*feS^ft:i 8 9;^s-^^b<0®f±JK<^ra^-#«^tlTV^ 

-<TV>'^^m (ABs) *^-r^>^^^^o?i^(c;:fro 

[0 0 9 7] mi^^^^y KJ±±ffl 185. TS^KttlK 
1 S 4{cX^mM^^<y^ • :^-\':y>^l 9 0^^-r^o 
/^5,>^ • ^^ yy"! 9 o«^^?£-r'5=2-</n 8 7tCj:!9 

[0 0 9 8] ig^u■cv^^=I-r/wl 8 mm^i-^^^y^ 

20 {cj: tJTSlJ^tt® 1 8 4 0±(cf^ofcS(c/^o-c*3»:?> 
r.ti.fecoma^^-r'5o 8 7J^jffe^«:i 8 9"C 

iSJ????tt-C$)§='>r/KD4»*(Cj^m^S;g:i 9 l;65*> 

[0 0 9 9] *^?^(c::^5v>i:(i. (^S-ef^bnfc=3 

[0 10 0] v'^s/:^^ • ^^r^^'^^l 9 0 yZf(D 
AB S^c:t@^6tl^ci£<>e:gLTV^;5o L;O^L<f R?P^=i-r 
;\^\ty<y^ • 5/>^l 9 O <i:^M^^ s/:^^ 1 S S t<0 

[0 10 1] itrMco^^t:;eiM5{?i$?-{ciit?^in?F^=^-r>'U?F^ 
50 h V';;^L;ei^^x.?iv\ 
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[0 10 21 :timmm'^n^^^m\^f-^-c^i^tm\m 

[0 1 0 31 ^ >'^^ -7^ ^ >^^(^|E®-^ 

[0 1 0 4l N i ++a : 1 6. 7 g/ 1 , Fe^fl::2. 

■k^kjft^h^^m^^^^x. pH: 3,0 , je>o#ffl;^ 

ffiflr : i 5mA/cin2 (^^<4=T>'l^— ^i?)o#L^± • 

fCo h^ :Xi^tiJ^4. 0 //m. 5/>^:g:«iO. 4 /xm-e 
fc5o wO®ttjK<Offi^t^4 2. 4N i - F e 
-Cfc!9. «^4*ttJ:3:«afPffim«« (Bs) dU. 6 4T, 
Bllfft<*K;b (Hch) :d50. 50e ritlfitit (p) 1^4 
8. 1 M Qcm -efcolTCo _blfi5K^=^r 8 5, ±laiv^— 
KS^«e:ta;tT«a5««=^r8 4, ='>f /U8 7 "Cfc^o S 
*Ofc«)t^^^«ia:^mMm^8 6, ^^ffitit^*^^ 

j^i o 0-5 0 o A<5:?5M9. BJi4tt<*8S;tj;55 1. oo e 
[0 10 51 :::cOct 5>t«j«-efp«U;rc*5!e^t^J:^fB 

4 0MHz)^_bO^^i^^Bt«t^-et)-5 0 dBe«<D 

[0 10 61 mi 7n^mm(D>{>y^y'^ymmm^ 

co^^m^^m-Cfe'So --'^ K;^^-r i5^**;f3i;5S<*l 5 
0±fcTSfBv^— /^Kl 8 2, a^ffiMSb^IKi 10,^ 
E©J«WR 14 1, 14 0 Sr*-r5S^--5/ Ki: 

18 3$r?f^^KL. T^^^'>':7^, :y :7^0ia^Ji 

^iB&L-cfe'9. =3-r/n 4 2t^m^^^*t-J:orJi 

[0 10 71 01 8{i:ftEE>^^-<i5^<3^^«ia-e*>5o :^ 
^:^y-(^n Oli. ^^»ASl 7 1 t^mt}^m± 
't^il<:i(DlEBEm±m 1 7 7, 1 7 7 ^ tc:H^n^c:^jaE 
1 7 8 4: W ^ tCl^^^A® 17 9 mWcr. 
o<DIEJEE5l*ffi 1 7 7 , 1 7 7 i:AJEE5S^Bl 7 8 <hO 
:^#fc:^V^T:glE^^® 1 7 8 J: ©llco:fc# 1 7 

IS®^:y K<i:l?^^^T5t^^i^^7)MR^r>'1^i:755S^^aiCOE 

1 7 {:L7jki-mmm'^<ommn^^mm(o»!m&^^ry k 

311^^ >- h 1 7 6 ^^-t^o 
[0 10 81 :ftiEE:^7>r^l 7 0O^±^fCioV^T(^. 
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S^^ABl 7 9;5i-b«A$ixfc^^t^AflE^^Dil 7 

3-e^5i$tt6;e>5. ^(omcmi 7 A\c\^t^o^^(om. 
tihY^hfy^^f^^. Sli 7 4 0rtlfi5tct^^^ABi 7 
9 ;«)^e>^^irKtb«8 7 5 9 S«(^JttiX3&5#^-r 

uy^^^oT. AJ£;^7^yi 7 OCOi^i^tC^g^cptC^ 
iS-r^M^fTS^^^^AB 1 7 1 ;d^e>^A$tbfc<i: LTfc 
SSl 7 4<r)rt«fi5'-^A$tt. Stl 7 4rtS|50S«<DffitL 
{Cj:oTjf LJftStl. ig^Jfctbffil 7 B XVMJ^^^-( 
yi7 0(O^-^mm^ti^^t{cfj:^, ^r:L^J£:^9^ 
10 iJ'^ 1 7 0 co??±^(ct^8t 4 rtgP(siji:»tc^^(OSEix;d5# 

[01091 El 1 9 {c^^mco—m-ch^mn'r ^ :^ ^ 

20 ci, ^^^) y^Jhyy—f\^, WSit^h^^. '^^:^^>(fv 

m^n^^ 1^— coiHltett(c8ftco^^v^-^;:^^&Btl9^+ 

[0 1 1 01 :2|s=*Jfe^tci:tLtfSi*K;^iaE{*:(c^LT 

iJliSai 5MB/S?i^±, IE®:jSie^4 5MHziU±, 
eS^y^^;^^ 4 O Orpm JW±C07^— (T^igigte^l, T 

"fe^^Kfra^^ffiffi. ia»^i<^it;'c. s*tt8S^ffifet?a* 

30 <t75^bB82®^e*<>r Lr 3 Gb / i n2 

W± <i: COK^T^ ^ b ix ^ t> -C fe ^ o 

[O 1 1 ll ^LT. lf^^^(cSIE«wOffla«|^;55H3Ja 

[0 1121 (*lfe0i|l 3) 01(C1*5V>"C. ^Jfiedl-- 

40 1 2 tcia^co IE®--- :y K<^ W^fflcOMR^:^ V tt^—W 
{cf^of^Lm-^^iy K^fflv\ W:fefflMR--5/ Kl 0(DW 
^ft^^S*r>:/5 3-CliiHL. S4fefS-^«!fSlleIK 5 
5(vliiL■Clfe3®M(dUv^^^t*9;0^J^-reo ^*9:i!)^*> 

y Kl OtcilScD't>;^«Jft<t 9 fc:^#*«i[<^«ilS««fg 
^SSL/^;d5e>> lE^ffl^^M--:/ K2 0(7)=i^/V2 1 
(c. iBS^mJft%^lH]K5 4Sr®»i"r6r .i:-e3?Sft*f:i{i 
^^^(^mJS^Rl^DDi-^o ^iO^^ n^mUR^y Kl 0 
50 {cjsK-r«SftSrii^*o-fe>';^mSE(cMi-o WJb<^-SlbfP 
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— HI* fcl*«^IBl^T 5 J: 5 icmmn±Wii¥(0 =i>h 
[0 1131 «««iiK«t«:l 5mAm«-C^ 

[0 114] 

micmm-r^ r i j; 9 . m^mmmi^ a ^w^mwi 

[0 115] :^^mny'-(^^'^i^^<^^^y'-< 

[0 1 1 ::^%m(Dmm.^^mm.<o^mmE.ikm^^wm 20 

[05] (A) l±. ;*:5II3^W^^-K7^'^;^^'^fi%«^ 
i-5AMRS*Sl^<OiE«:*Hfilffi, (B) XO^ (C) 
tt, (A) <OAMRf?*3il^K>i!)f^4rS^-r±ffi<^Si§ 3" 

m 6 1 (A) W^^- Kt^-C ^ 

•f-Sx^-T/w;^ h7-C:7°AMRfi:^^*^ro^SE^*f-|Rl3D, 
(B) ^tF (C) (i. (A) cDt^^T-'W;^ h7'1'7°AMR 

[S7l (A) li, *5SM<0-'>-K7^-r:^^ai«Sr«^ 

•r -5 t° ^/Vup'MGM R jS^cc>Si^^*MSlE> 
(B) (C) 14 (A) fW^/WT'SGMRS^ 

[g| 8 1 (A) I4*5!M«^^- KT'-f ^ ^ ^{B%fllJ5Ki-S « 
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